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INTRODUCTION
          The United States
Environmental Protection
Agency (EPA) announces a
proposed plan in response to
the potential threat to human
health welfare and the
environment due to releases of
hazardous substances from the
Florida Petroleum
Reprocessors (FPR) site  
located in Davie, Florida. 
This plan also addresses a

secondary source area along the south side of Interstate 595, east of
the Florida Turnpike, that appears coincide with a former business
known as Starters Junkyard.  Releases from the second source appear
to have co-mingled with releases from the FPR facility.  The purpose
of this Proposed Plan is to provide the public with enough
information to enable it  to understand and comment on alternatives
considered by EPA, and to present the Agency’s preferred
alternative in response to the threat posed by this site.  This plan
provides a brief description of the site history, scope and role of the
proposed response action, summary of site risks, and evaluation of
alternatives and the preferred alternative.  This Proposed Plan is
being issued in accordance with the requirements of Section 117(a) of
the Comprehensive Environmental Response, Compensation and
Liability Act of 1980 (CERCLA), as amended by the Superfund
Amendments and Reauthorization Act of 1986 (SARA). 

This is the second Proposed Plan issued for this site.  It is
intended to solely address threats from contaminants in the
groundwater.  Threats associated with the soil have been or will be
addressed through removal actions.  The scope of the removal actions
are discussed in greater detail further on  in this plan.

The first Proposed Plan was issued in June 1998, but was
met with significant opposition from the community and potentially
responsible parties (PRPs) for the site.  In general, the community
felt that time frames estimated for the remediation of the site were
too long and did not address potential threats to a nearby public
drinking water supply.  The PRPs for the site contended that the

potential threats posed by the site had not been properly
characterized; that the Site’s impact on the nearby wellfield needed
further investigation; and that the corresponding response actions
proposed by EPA were excessive and not warranted.  Comments
received on the 1998 Proposed Plan are contained in the
Administrative Record (AR) for this Site, which is available for public
review locally at the Riverland Branch of the Broward County Public
Library or at the EPA regional office in Atlanta, Georgia.

In response to these comments, EPA decided not to adopt the
preferred alternative in the 1998 Proposed Plan and did not issue a
Record of Decision (ROD) for the site.  EPA began a process of
additional site characterization and evaluation of additional remedial
alternatives.   In conjunction with the additional site characterization
work, EPA and the PRPs began examination of removal actions that
could be taken to mitigate threats to human health and the environment
through the removal of concentrated sources of contamination to the
Biscayne aquifer.

Also, on behalf of EPA, the U.S. Army Corps of Engineers
(Corps) conducted additional modeling of the groundwater flow
patterns and the fate and transport of the chemicals in the
groundwater.  These results were used in conjunction with the
additional site characterization data to evaluate potential groundwater
cleanup alternatives.  The results of the modeling efforts are
documented in a report prepared by the Corps, which is included in
the AR for review. 

Since the first Proposed Plan was issued in June 1998, EPA
and the PRPs have characterized the soil and residual dense non-
aqueous phase liquids (DNAPLs) contamination present at the FPR
facility and re-evaluated the extent and concentration of contaminants
in the groundwater.  A removal of highly contaminated shallow soils
was also conducted in June 1999.  An additional removal action is
planned for August 2000, that will address the residual DNAPL
contamination at the FPR facility.  Results from all of the site studies
are discussed in the Feasibility Study  Addendum (FSA) (June 2000)
for the site.  Actual reports of the studies and removals are contained
in the AR for the Site.

This Proposed Plan establishes an opportunity for the public
to submit comments on all of the alternatives presented in the FSA
and Proposed Plan, as well as EPA’s preferred alternative.   EPA will
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consider these comments and, in consultation with the Florida
Department of Environmental Protection (FDEP), select the final
remedial alternative for the site.  EPA may, in consultation with
FDEP, modify the preferred alternative or select a different
alternative presented in this Proposed Plan or the FSA based on
public comment and/or new information.  EPA’s response to these
comments will be summarized in the Responsiveness Summary
section of the ROD. 

This Proposed Plan only summarizes new information
collected since the 1998 Proposed Plan, the Final Remedial
Investigation (RI) Report (June 1998), and the Final FS Report (June 
1998).  Information in these documents will not be addressed again in
this Plan.  This Plan is intended to only address new information and
potential remedial alternatives developed in response to this new
information.  Documents formerly issued should be consulted for a
detailed discussion of historical information, background
environmental conditions, and site risks.  A glossary of key terms
used in this plan is provided on page 11.  

SITE BACKGROUND
The FPR facility is a former waste oil reprocessing facility

located at 3211 SW 50th Avenue, Davie, Florida.  Operations were
conducted at the facility from 1979 through 1992 under various
names including Barry’s Waste Oil, Oil Conservationist, Inc., Florida
Petroleum Reprocessors, and South Florida Fuels.  A photograph of
the  facility in 1996 is shown in Figure 1.  This photograph depicts
the facility prior to the removal of the large horizontal and vertical
storage tanks.     The location of the facility is shown in Figure 2.

Operations generally  included the collection of waste oil
(i.e., used motor oil, surplus fuels, marine oils and slops, hydraulic
oils, aviation oils and fuels, and oil wastes) from local automotive,
agricultural, and marine industries.   Incoming waste oils were filtered,
graded according to water content, and stored onsite in large bulk
tanks.  The waste oil was typically sold as fuel or to other waste oil
marketers.   Current records indicate that millions of gallons of waste
oil were processed at this facility.

Pursuant to State of Florida required studies, contamination
was first documented at the site in 1984 with the presence of
significant levels of volatile organic compounds (VOC) in the
groundwater.  EPA first began its additional investigations in areas
north of the FPR facility with the detection of  solvent-related
contaminants in the Peele-Dixie Wellfield  in 1986.  This prompted a
series of  investigations by EPA, the State, Broward County, and the
City of Ft. Lauderdale to assess the cause and extent of
contamination.   It was not until 1995 that EPA’s 

Figure 1, a 1996 photo of the site from the Turnpike, appears
here in the original document.

investigations progressed southward from the wellfield to the
point that it was apparent to EPA that the FPR facility was a
significant source of VOC contamination to the Biscayne aquifer.  By
this time, the FPR facility had established a long history of
contamination and non-compliance with FDEP and Broward County
Department of Natural Resource Protection (DNRP).  

Due to the extensive contamination documented by previous
studies, and the apparent impact of this facility on the Peele-Dixie
Wellfield, as well as potential threats to other wellfields in the area, 
EPA proceeded with the inclusion of the site on the National Priorities
List (NPL).  The site was proposed to the NPL on April 1, 1997, and
finalized on the NPL on March 27, 1998.

In an effort to facilitate the completion of the characterization
of the source of the wellfield and surrounding groundwater
contamination, EPA expanded its Remedial Investigation of the
wellfield to include the characterization of the contamination at the
FPR facility.   As summarized in the RI Report (June 1998), these
results documented the presence of significant soil and groundwater
contamination.   High levels of VOCs were shown to be present in the
soil at depths ranging from near land surface to over 100-feet below
land surface (bls).  Additional studies conducted in December 1999,
showed that residual DNAPL contamination was concentrated at a
depth ranging from about 34 to 43-feet bls (DNAPL Investigation
Report, Florida Petroleum  Reprocessors, Davie, Florida,  Golder
Associates, January 2000).  In at least one sampling location, however,
lower levels of residual DNAPL extended to a depth of 59-feet bls.

Associated with the soil contamination were high levels of
VOCs in the groundwater.  The highest levels of contamination
documented in the RI Report (June 1998) were present in the shallow
groundwater in an area formerly used 
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Figure 3 - Shallow Total VOC Groundwater Plume
Legend: Red > 100ppb; Lt. Blue 100 to 10ppb; Dk. Blue < 10ppb

Figure 4 - Shallow Total VOC Groundwater Plume
Legend: Red > 100ppb; Lt. Blue 100 to 10ppb; Dk. Blue < 10ppb

by the FPR facility to receive the waste oils.  The contaminant levels
decreased with depth and distance from this area.  Contaminants
released from the FPR facility formed a plume approximately 800-
acres in size in the lower part of the Biscayne aquifer.  

The RI Report (June 1998) documented the presence of a
secondary source of groundwater contamination that has  co-mingled
with the plume of groundwater contamination from the FPR facility. 
This secondary source of contamination appears to have resulted
from operations formerly conducted at an auto salvage yard.  The
facility was known as Starters Junkyard and was formerly located
along the south side of State Route 84, east of the Turnpike. The
facility does not appear to have undergone any significant
environmental assessment or cleanup prior to the construction of the
north bound exit ramp from the Florida Turnpike, over the former
junkyard, to Interstate 595. 

 Due to the length of time that had transpired from the last
comprehensive sampling of the FPR groundwater plume, the
groundwater was resampled in January 2000.  The results are
summarized in the Groundwater Sampling Report, entitled Florida
Petroleum Reprocessors Superfund Site, Davie, Florida, Golder
Associates, February 2000.  The results show a general decrease in
contaminant levels near and north of the FPR facility.  Contaminant
levels south of the FPR facility have increased indicating a continued
migration of the plume southward.  The current distribution of
contaminants in the shallow and deep portions of the plume are
shown in Figures 3 and 4.

FORMER AND PLANNED
REMOVAL ACTIONS

 The first removal action was conducted at the FPR facility in
1996.  It included the removal of  bulk liquids contained in drums,
tanks, and other storage vessels.  It also included the removal of
significant quantities of scrap metal and debris.  A second removal
action was conducted in June 1999.  This work was designed to
address the highly contaminated soils ranging from the surface to a
depth of approximately 12-ft bls.  Contaminants removed included
chlorinated VOCs and petroleum related compounds. 
Approximately 6000 tons of soil were removed for off-site disposal. 
This removal action was effective in reducing soil and groundwater
contaminant levels at the FPR facility and, thereby, partially reduced
potential risks from exposures to groundwater estimated in the
Baseline Risk Assessment. A third removal action is planned to
begin in August 2000, to address residual soil contamination at the
FPR facility.  Results from the additional characterization of the deep
soil contamination documented a zone of residual DNAPL in a small
area in the northwestern portion of the facility at a depth from 34 to
59 feet bls.   This contamination is believed to represent a continual
source of contamination to the Biscayne aquifer, a sole source of
drinking water for Dade and Broward counties.   A consent agreement
and work plan have been developed with the PRPs which address the 

residual DNAPL contamination using a technique known as chemical
oxidation.  The treatment process involves the

injection of chemicals into the zone of contamination that produces a
chemical reaction and transforms the contaminants into non-toxic

compounds.  This method of treatment has been shown to be effective

at other sites similar in nature.    
EPA is also considering an additional removal action to reduce

the high concentrations of groundwater contamination at the FPR
facility.  The environmental benefits of this removal action would be
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significant, since this concentrated source continues to release
contaminants into the aqueous plume.    Groundwater modeling
efforts have shown that removal of the highly contaminated
groundwater at the FPR facility will significantly reduce the period of
time required for the long-term cleanup of the large aqueous plume. 
It is estimated that two groundwater recovery wells installed at  the
FPR facility, pumping at a combined rate of 100 gallons per minute
(gpm), would reduce the groundwater remediation time by
approximately 50%.  As part of the consideration of this removal
action, a work plan has been prepared and is currently under review
by the Agency.  If this removal action is not undertaken, the
concentrated groundwater source at the FPR facility would be
addressed as part of the overall site remedy.     

An AR for these removal actions is available for review
locally at the document repository maintained at the Broward
County Riverland Branch Library.  This factsheet shall also serve as
notice that EPA has initiated an  opportunity for the public to
comment on the proposed removal actions.  This comments period
shall coincide with the Proposed Plan comment period of June 20
through July 21, 2000, as more fully described in the community
participation section of this Plan.

SCOPE AND ROLE OF PROPOSED
REMEDIAL ACTION

The groundwater remedy proposed in this Plan would be the
final remedial action for the Florida Petroleum Reprocessors
Superfund Site.  Since threats posed by soil contamination and
residual DNAPL will be addressed this summer through a removal
action, the remedial action objectives for this remedy would be to
prevent the potential threats posed by the contaminated site
groundwater.  Specifically, the goal of this remedy would be to
reduce the toxicity, mobility, and volume of those contaminants that
pose the principal threat at the site.  The principal threat is
comprised of areas of highly contaminated groundwater that act as a
continual source of contamination to the Biscayne aquifer and the
groundwater resources within the influence of the Peele-Dixie
Wellfield.     

      

SUMMARY OF SITE RISKS
The evaluation of potential risks exceeding EPA’s acceptable

risk range was based on conservative future use scenarios that
generally involve consumption of contaminated groundwater at the
Site.  Although releases from the facility are believed to have
impacted the groundwater for a large area, groundwater collected for
drinking water purposes at nearby wellfields such as Peele-Dixie,
Ferncrest, and Davie, is closely monitored and in the case of the
Peele-Dixie Wellfield treated to ensure that the drinking water supply
is safe.   If ignored, however, this contamination could pose a public
health threat by further contaminating drinking water supplies, and
prolonging the loss of a valuable drinking water resource.

As part of the RI, EPA conducted a Baseline Risk Assessment
(BRA) to evaluate potential risks to human health and the
environment and found that hypothetical exposure to contaminated
groundwater represents the greatest potential  risk to human health. 
EPA identified no significant risks to ecological receptors.  

The human health portion of the BRA included the

identification of chemicals of potential concern (COPC) in
groundwater, soil, sediment, and surface water.  Risks were then
evaluated based on potential exposures of COPCs to trespassers, site
workers, excavation workers and hypothetical  future residents. 
Routes of potential exposure evaluated included direct contact,
inhalation, and ingestion of contaminated media.

Although multiple use scenarios and exposure routes were
evaluated, unacceptable risks to human health were primarily the
result of the potential exposure to contaminated groundwater. 
Potential risks from the exposure to contaminated groundwater
generally ranged from 10-2 to 10-7 for upper-bound excess cancer risks
and Hazard Indices (HI) ranging from less than one to 500 for non-
carcinogenic risks.  Higher estimates of risks were generally associated
with the potential ingestion of  contaminated groundwater within the
source area.  Lower levels of potential risks were generally associated
with the exposure of contaminated groundwater within the aqueous
plume.  Likewise, potential risks from exposure to contaminated soil
and sediments at the site were much lower.   EPA generally defines an
acceptable risk as one within the range of  10-4 to 10-6 for cancer risks
(i.e., one excess cancer within a population range of 10,000 to
1,000,000 people) or one with a HI of less than 1 for non-cancer risk.

A detailed discussion of the results of the BRA and regulatory
requirements (i.e., ARARs) can be reviewed in Section 6 of the RI
Report (June 1998) and Section 2 of the FS Report (June 1998),
respectively.  

REMEDIAL ACTION OBJECTIVES
The remedial action objectives for this site are summarized in the

following:
• Restore the aquifer by reducing contaminant levels to

drinking water standards (i.e., federal and state MCLs)
within a reasonable time frame.

• Minimize the future migration of the plume.
• Protection of the Peele-Dixie Wellfield as soon as possible

such that the use of this public resource may resume at
levels consistent with pre-1986 conditions.

 

SUMMARY OF ALTERNATIVES
In addition to the No Action Alternative, three potential

alternatives were developed for remediation of the groundwater at the
FPR Site and protection of the Peele-Dixie Wellfield.  

Cleanup of contaminated soils at the FPR source area will be
addressed through a removal action to be conducted  late this summer. 
Cleanup of the source area is critical to the long-term cleanup of the
groundwater.  Cleanup times for all groundwater alternatives are based
on the assumption that the source area will be cleaned-up so that no
additional contaminants will be released from the soil to the
groundwater.

Each of the alternatives is designed to prevent the migration of
contaminants to downgradient receptors and to reduce contaminant
levels in the plume to comply with State and Federal drinking water
standards.  The primary differences in the alternatives relate to the
time and cost for attainment of drinking water standards and the time
within which the City can begin using the southern portion of the
Peele-Dixie Wellfield in an unrestricted manner.
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In developing the groundwater cleanup alternatives EPA  has
attempted to strike a balance between the length of time to clean up
the groundwater plume and the degree of risk reduction and cost. 
EPA continues to believe that actions must be taken to remediate the
large plume of groundwater contamination and to allow the City of
Ft. Lauderdale to resume unrestricted pumping of the Peele-Dixie
Wellfield as soon as possible.  In contrast, EPA believes that
aggressively pumping and treating the entire plume are not
technically feasible, would be cost prohibitive, and are not necessary
to protect human health, welfare, and the environment.  

A total of four actions have been developed for the site.  The
first alternative is No Action and was developed for comparison
purposes pursuant to the NCP.  The other three alternatives
incorporate remedial measures designed to actively reduce
contaminant concentrations within the groundwater.

Performance criteria for the active remedies would be to reduce
contaminant levels throughout the groundwater contaminant plume to
comply with federal and state MCLs.  This would be accomplished
using natural attenuation processes, coupled in some cases, with
active groundwater recovery and treatment.

Alternative GW - No Action
Treatment Components: None
     
Capital Cost: $0
Total O&M Cost: $0
Present Worth Cost: $0
Estimated Construction Time frame: N/A
Estimated time to Achieve RAO’s: 27 years

The No Action Alternative includes no active source control,
engineering or administrative requirements, or monitoring.  It is
included for comparative purposes only as required by the National
Contingency Plan (40 CFR § 300.430(e)).

Alternative GW2 - Monitored Natural
Attenuation
Treatment Components: In-situ remediation of contaminated
groundwater using natural biological and chemical processes.

Capital Cost: $97,982
Total O&M Cost: $1,437,280
Present Worth Cost: $845,847 
Estimated Construction Time frame: 1 month
Estimated time to Achieve RAO’s: 27 years for MCLs; 10 years for
Wellfield Protection

Alternative GW 2, Monitored Natural Attenuation (MNA),
relies on natural processes within the Biscayne aquifer and other
portions of the surficial aquifer to reduce the concentrations and mass
of chlorinated VOC contamination emanating from the Site.  This
alternative differs significantly from the No Action alternative in that
it incorporates a rigorous monitoring program and incorporates
criteria that must be met to ensure that natural attenuation is effective
in the reduction of contaminants.  (This alternative is essentially the
same alternative as formerly presented in Section 7.2 of the FS
(1998).  The main difference is in the revised attenuation rates.)

Geochemical and contaminant concentration data from areas
impacted by the FPR facility provide evidence that natural attenuation
processes are actively degrading site-related chlorinated VOC
contaminants in groundwater.  Conservative predictive modeling
completed for this FSA indicates that these processes should, through
continued removal of contaminant mass from the aquifer, attain the
groundwater cleanup goals throughout the plume within
approximately 27 years.  Monitoring of the plume would  enable EPA
to implement other remedial measures in the event that the plume
threatened other downgradient resources.

Studies and actions conducted in the cleanup of other sites have
shown that these compounds can be transformed by chemical and
biological processes in the subsurface to  innocuous hydrocarbon
and/or mineral species, essentially accomplishing the intrinsic
remediation of the plume.  Information gathered from the RI provides
strong evidence that natural attenuation processes are underway at the
FPR Site.  A detailed discussion of the chemical and biological
processes, along with a discussion of the evidence supporting the
occurrence of natural attenuation is provided in Section 7.2 of the FS
Report (1998). 

The scope of a MNA remedy would primarily include
groundwater monitoring and institutional controls on groundwater
usage.  Also, fundamental to a MNA remedy would be source control. 
Estimates on the length of time in which MNA would reduce
groundwater contaminant levels to within MCLs are based on the
assumption that there would be no additional release of contaminants
from the source area to the groundwater.  This is consistent with
EPA’s policy (OSWER Directive 9200.4-17, December 1997) for the
use of MNA.  While there is evidence to support the effectiveness of
MNA, some uncertainty exists for MNA to degrade all of the Site-
related contamination, particularly vinyl chloride.  As a result, in the
event that EPA determined that the plume was not being remediated
within the predicted time frames or if the migration of the plume
threatened other downgradient receptors, the remedy would need to be
amended to include other remedial measures to achieve the necessary
degree of environmental protection.

Institutional controls are already in place that would be expected
to prevent exposures to contaminated groundwater during the period
of natural attenuation.  Groundwater and surface water usage in
Florida is regulated under FAC Chapter 40E-2 (“Consumptive Use”)
by the various water management districts through the issuance of
individual and general water use permits.  The districts also regulate
water well construction and require permits for all new water wells
(FAC 40E-3).  The well permitting and water use regulations apply to
all potential water uses except those associated with single family
dwellings.  Given the advanced stage of real estate development
surrounding the FPR Site and the existing infrastructure with
municipal water supplies, the homesteader scenario involving
construction of single-family residences with their own wells to
depths that would intersect the plume  is unlikely.  Groundwater
monitoring in the area of contamination and municipal drinking water
supplies will provide the necessary assurance that the plume of
contamination will not threaten any municipal supplies.     

The modeling estimates for the period of time needed for
contaminant levels to be attenuated and achieve cleanup standards for
the Site is 27 years.  Groundwater monitoring would continue for a
period of two years after the cleanup goals had been met to ensure that
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concentrations of VOCs remain stable and below cleanup levels.  The
cost for this remedy is therefore based on a monitoring period of 29
years.  

Alternative GW3 - Source Remediation and MNA
Treatment Components: Source removal by groundwater collection
and treatment.  Groundwater treatment through MNA.  

Capital Cost: $435,632
Total O&M Cost: $2,920,715
Present Worth Cost: $2,287,389
Estimated Construction Time frame: 2 to 3  months
Estimated time to Achieve RAO’s: 15 years for MCLs; 10     years
for Wellfield Protection 

This alternative would focus on improving the effectiveness of
MNA by reducing the  contaminant mass in the groundwater in the
vicinity of the FPR facility.  Groundwater modeling estimates
indicate that by reducing the mass of contaminated groundwater at
the facility, the time required for the long-term remediation of the
plume could be reduced by approximately 50%.

Alternative GW3 would involve the collection and treatment of
groundwater from the facility at a rate of approximately 100 gpm. 
Contaminated groundwater would be treated to comply with MCLs
using an onsite air stripping system.   The treated effluent would be
returned to the aquifer through an on-site infiltration gallery. 
Contaminated groundwater beyond the influence of the groundwater
collection system would be addressed through MNA.  The estimated
time for attainment of MCLs throughout the aqueous plume is 15
years.   In addition, if EPA determines that pumping and treating of
the source area at FPR plus MNA of the remainder of the plume
were not as effective as originally believed, or if other drinking water
resources were threatened, additional remedial measures may be
necessary to achieve the necessary degree of environmental
protection. 

Alternative GW4 - Source Remediation, MNA,
and Wellfield Protection
Treatment Components: Source removal by groundwater collection
and treatment.  Groundwater treatment through MNA.  
Capital Cost: $1,061,862
Total O&M Cost: $4,635,185
Present Worth Cost: $3,969,624
Estimated Construction Time frame: 6 months
Estimated time to Achieve RAO’s: 15 years for MCLs; 2 years  for
Wellfield Protection

Alternative GW4 is similar to Alternative GW3 in that it
would include pumping and treating of contaminated groundwater at
the FPR facility and MNA of the aqueous plume.  This remedy,
however, would include additional groundwater collection and
treatment in the northern portion of the plume in the vicinity of the
secondary source and the installation of a barrier (or other wellfield
protection measures) to further protect and allow the unrestricted use
of the Peele-Dixie wellfield once the remedy is implemented and
shown to be effective.  

There is concern that if pumping of the wellfield resumed at

historical levels, contaminants south of the wellfield could migrate
northward and re-contaminate the wellfield at levels above MCLs. 
This would reverse the significant improvements made by the City of
Ft. Lauderdale  in the early 1990s.  Actions taken by the City have
successfully controlled the spread of contaminants and reduced
contaminant levels in the wellfield by an order of magnitude and are
now below federal and state drinking water standards.  Contaminants
in the vicinity of the canal are comprised primarily of cis-1,2-
dichloroethlyene and vinyl chloride.  Because of the very low drinking
water standard for vinyl chloride of 1 ug/l and its high toxicity, it is
extremely important to limit the movement of vinyl chloride into the
wellfield.   It is believed that a barrier could be installed to  prevent the
movement of contaminants from the northern portion of the plume
that exceed MCLs into the Peele-Dixie wellfield.  Once the barrier was
shown to be effective, the City of Ft. Lauderdale could begin the
gradual process of increasing pumping of the wellfield to historical
levels.  Groundwater contaminants north of the barrier would be
removed and treated, if necessary, using the recovery and treatment
infrastructure currently operating at the Peele-Dixie Wellfield. 

For planning and cost estimating purposes regarding this
alternative, it was assumed that conventional technologies would be
used to install a hydraulic barrier south of the Peele-Dixie wellfield
that would protect it from contaminants currently located south of the
wellfield in the vicinity of the North New River Canal and second
source area.  The optimal location of the barrier would need to be
evaluated and determined during remedial design studies.  Factors to be
considered in determining the location of the barrier would be the
overall effectiveness of  the barrier,  cost-effectiveness, and
accessibility for construction.

The optimal method for the implementation of the barrier
would also be evaluated during the remedial design process.  For
planning and cost-estimating purposes, it was assumed that the barrier
would be constructed through the injection of water in the vicinity of
the New River Canal.  Modeling estimates indicate that approximately
1.2 million gallons of water would be required per day to create a
hydraulic barrier.  The most cost-effective, reliable, and beneficial
source of water would be determined during the remedial design
process.  For planning purposes, however, it was assumed that the
water would be obtained from groundwater recovery wells. 
Groundwater modeling optimization analyses indicate that locating the
recovery wells south of the injection wells would enhance the
effectiveness of the barrier.  Other less costly sources of water to
create the barrier may be available from the Peele-Dixie Wellfield or the
freshwater zone of the North New River Canal.   However, based on
initial modeling estimates, obtaining water from the Peele-Dixie
Wellfield may reduce the effectiveness of the barrier and require a
higher volume of water to create and maintain the barrier.  Finally, the
depth and width of the barrier would be sufficient to extend across all
portions of the aquifer that could serve as a conduit for contaminant
migration or that serve as production zones for the wellfield.  

A hydraulic barrier is a demonstrated technology that is very
effective, reliable, and maintainable.  However, there may be other
innovative technologies (i.e.,  metal enhanced reductive dechlorination,
chemical oxidation, hydrogen release compounds, or enhanced
bioremediation) or wellfield protection measures that could be used to
create a barrier that would provide a superior degree of performance
and/or cost-effectiveness than a conventional hydraulic barrier. 
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Treatability studies would need to be conducted during the remedial
design to evaluate the potential applicability of existing innovative
technologies.

Coupled with any form of wellfield protection, the remedial
design would incorporate a rigorous groundwater monitoring program
in the vicinity of the wellfield.  As a minimum, this program would
evaluate changes in contaminant levels and groundwater gradients. 
This program would be integrated with a pumping program at the
wellfield designed to gradually maximize the amount of water that
could be pumped from the wellfield, without capturing contaminants
south of the wellfield that are above MCLs.  Depending on the scope
of the monitoring program developed and the ability to maximize
groundwater pumping at the wellfield within a reasonable time
period, it may be possible to reduce the scope of the barrier
requirements. 

EVALUATION OF ALTERNATIVES
AND SUMMARY OF THE
PREFERRED ALTERNATIVE

The preferred alternative for the Florida Petroleum
Reprocessors Site is Alternative GW4.  It is comprised of source
remediation, monitored natural attenuation and wellfield protection. 
EPA, in consultation with the FDEP, prefers this aggressive remedy
since it focuses on the reduction in the volume, toxicity, and mobility
of contaminants concentrated in the FPR source area.  It also controls
the migration of contaminants in the northern portion of the plume,
thus allowing the City to begin the process of unrestricted use of the
Peele-Dixie Wellfield upon implementation of the remedy.   The total
present worth cost of this preferred remedy is $3,969,624.    A
conceptual layout of the preferred remedy is shown in Figure 5.

Based on new information or public comments, EPA, in
consultation with FDEP, may later modify the preferred alternative
or select another remedial action presented in this Proposed Plan and
the FSA.  The public, therefore, is encouraged to review and
comment on all of the alternatives identified in the Proposed Plan. 
The FSA and other technical documents referenced in this plan
should be consulted for more information on these alternatives.

The following evaluates the performance of the preferred
alternative against the other alternatives developed in the FSA using
the nine criteria established in 40 CFR § 300.430(e)(9)(iii).  The nine
criteria evaluation will first be conducted for the remedial alternatives. 
A discussion of the preferred alternative for the overall site will then
be presented.  

In developing an overall site remedy, EPA considered
alternatives that provide the best balance and value among the nine
criteria for achieving the protection of human health and the
environment that comply with ARAR’s.   Since the No Action
alternative would not meet the threshold criteria of protection of
human health and the environment and compliance with ARARs, it is
not included in the evaluation of alternatives. 

THRESHOLD CRITERIA

Overall Protection of Human Health and

the Environment: addresses whether or not a remedy
provides adequate protection and describes how risks posed
through each pathway are eliminated, reduced, controlled
through treatment, engineering controls, or institutional
controls.

Each of the three active remedial alternatives, GW2, GW3, and
GW4 would be protective of human health and the environment. 
Alternatives GW3 and GW4 would incorporate collection and
treatment of contaminated groundwater at the FPR facility to further
reduce the mass of contamination at the facility and accelerate the
attenuation of the plume of contamination.  The estimated time for
attainment of MCLs for alternatives GW3 and GW4 is 15 years. 
Without the collection and treatment of contaminated groundwater at
the source area, monitored natural attenuation would be expected to
achieve MCLs within about 27 years.

Alternative GW4 would incorporate a barrier south of the Peele-
Dixie wellfield and would allow for the increased  pumping of the
wellfield after installation of the barrier.  Alternatives GW2 and GW3
would require that the wellfield remain in a restricted state of pumping
until such time as contaminants in the vicinity of the canal had been
reduced to levels that no longer posed a threat to the wellfield. 
Groundwater modeling estimates indicate that Alternatives GW2 or
GW3 would require approximately 10 years to reduce contaminant
levels in the vicinity of the wellfield, before pumping in the wellfield
could resume at historical levels.

Compliance with Applicable or Relevant
and Appropriate Requirements: addresses
whether or not a remedy will meet all of the applicable or
relevant and appropriate requirements of other Federal and
State environmental statutes and/or provide grounds for
invoking a waiver.

As with protection of human health and the environment, each
of the active remedial alternatives, GW2, GW3, and GW4, would
comply with ARARs.  While certain state and federal regulations
would need to be followed during the implementation of the remedy,
state and federal drinking water standards would be the primary
ARARs  for determining the effectiveness and completion of the
remedy.  Based on attainment of MCLs, Alternatives GW3 and GW4
would be expected to attain ARARs in the shortest period of time. 
Alternative GW2, which would rely on MNA alone, would be
expected to take twice as long as Alternatives GW3 and GW4 to
reduce contaminant levels to MCLs.

PRIMARY BALANCING CRITERIA

Long-Term Effectiveness and
Permanence: Refers to the magnitude of residual risk
and the ability of a remedy to maintain reliable protection of
human health and the environment over time once cleanup
goals have been met.

Alternative GW4 would be expected to offer the greatest
degree of long-term protection and permanence.  Alternatives GW4
and GW3 would both accelerate the reduction of contaminants and
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attainment of MCLs through the collection and treatment of
contaminated groundwater at the FPR source area.  However, GW4,
would be expected to further shorten the period of time the City of
Ft. Lauderdale would have to operate the Peele-Dixie wellfield on a
restricted basis and thus would expedite the unrestricted use of the
Peele-Dixie Wellfield.  While Alternative GW2 would be expected to
ultimately reduce the contaminant levels to within MCLs, it would
be expected to take twice as long as the other alternatives to
remediate the entire plume area.

Reduction of Toxicity, Mobility, or
Volume through Treatment: refers to the
anticipated performance of the treatment technologies that
may be employed in a remedy.

Alternative GW4 would be expected to offer the highest
degree of performance with regard to reducing the toxicity, mobility,
and volume of contaminants.  Although GW3 and GW4 would
incorporate both the collection and treatment of groundwater at the
FPR source area, GW4 would be expected to offer a superior level of
performance through the installation of a barrier south of the
wellfield.  Depending on the technology used to create the barrier, it
would be expected to further reduce the toxicity, mobility, and
volume of the plume in the vicinity of the wellfield. 

Short-term Effectiveness: refers to how quickly
the remedy achieves protection, as well as potential adverse
impacts in human health and the environment that may
occur during construction and implementation of the
remedy.

Alternative GW4 would be expected to achieve overall
protection at the Site and Peele-Dixie Wellfield in the shortest period
of time.  Although attainment of MCLs in the groundwater plume are
estimated to be the same as for GW3, Alternative GW4 would
significantly expedite the renewed pumping of the Peele-Dixie
wellfield at historical levels.

Alternative GW2, MNA, would be expected to pose the least
degree of short-term risks.  Since implementation of GW2 would
only involve the installation and monitoring of groundwater wells, it
would not be expected to pose any short-term risks to workers or the
community.  Alternatives GW3 and GW4 would be expected to
present a potentially higher degree of short-term risk due to the
increased construction activities involved with the construction of the
recovery and treatment system.  Due to the construction of the
hydraulic barrier, alternative GW4 would involve the most
construction, and would be expected to present the greatest degree of
potential short-term risk.

Nevertheless, all of the alternatives would employ standard
construction practices that would incorporate health and safety
measures to minimize any potential risks that may  occur during
construction. 

Implementability: refers to the technical and
administrative feasibility of a remedy, including availability of
materials and services required for implementation.

Alternative GW2 would involve the least amount of

construction and administrative issues such as access and permits, and
would, therefore, be the easiest to implement.  Alternatives GW3 and
GW4 would require a higher degree of effort to install the groundwater
recovery and treatment system and wellfield barrier.  This effort
would primarily require additional planning and field construction
activities.  Incorporation of a barrier in Alternative GW4 would require
the greatest degree of planning and field construction. 

Cost: includes capital and operation and maintenance
costs.

The cost of the alternatives increases based on the effort used to
improve the effectiveness and performance of the remedy with respect
to achieving MCLs in the shortest period of time and minimizing the
time during which the Peele-Dixie wellfield operates in a restricted
state of pumping.  Accordingly, the least costly remedy is Alternative
GW2, MNA, at a total present worth cost of $845,847.  The total
present worth cost of GW3 is estimated at $2,287,389.  The most
expensive alternative is GW4, with a total present worth cost
estimated at $3,969,624. 

MODIFYING CRITERIA
State/SupportAgency Acceptance: indicates
whether, based on its review of the RI/FS and draft Proposed
Plan, the State would be expected to concur with, oppose, or
have no comment on the preferred alternative.

EPA has consulted with both the FDEP and the South Florida
Water Management District throughout the RI/FS process and in the
development of this Proposed Plan.  FDEP has indicated that it would
be supportive of a cleanup approach that attempts to actively reduce
the volume and mobility of contaminants and provides for the rapid
protection of the Peele-Dixie  If active restoration of the FPR source
area and protection of the Peele-Dixie Wellfield are incorporated into
the overall site remedy, FDEP believes that  monitored natural
attenuation would be an acceptable  remedial alternative for the large
aqueous plume.

Community Acceptance: is assessed in the
Responsiveness Summary section of the ROD following the
review of public comments on the FS Report and Proposed
Plan.

Although EPA has kept the community informed of the
progress and interim findings during the course of the RI, EPA will not
actually receive any formal comments on the FSA and preferred
cleanup alternative until after the community reviews this Proposed
Plan.  Public comments on the FSA and Proposed Plan, along with
EPA’s response to the comments will be summarized in the
Responsiveness Summary section of the ROD . 

PREFERRED ALTERNATIVE
As previously discussed, the preferred alternative for this Site

is Alternative GW4, source remediation, monitored natural
attenuation, and wellfield protection.  The preferred remedy is
believed to provide the best balance of trade-offs among the
alternatives with respect to the nine criteria specified in the NCP. 
EPA and the State of Florida believe that the preferred alternative
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would protect human health and the environment, would comply
with ARARs, would be cost-effective, and would utilize permanent
solutions and alternative treatment technologies to the maximum
extent practicable.  The preferred alternative would also satisfy the
statutory preference for treatment in view of the fact that the
Biscayne aquifer is a sole source aquifer.

EPA recognizes that Alternatives GW2, MNA, and GW3,
would be less expensive in the short-term, but the preferred
alternative would  be the most effective in achieving the remediation
goal of wellfield protection and would allow for the most rapid
unrestricted use of the Peele-Dixie wellfield.  With the preferred
alternative, gradual increased pumping of the wellfield could begin
upon implementation of the barrier.  Alternatives GW2 and GW3
would require that the Wellfield remain in a reduced state of pumping
for a period of about 10 years.  Continued loss of the wellfield
capacity would be unacceptable, since the loss in capacity has
already severely limited the City’s ability to meet its daily
operational, system  maintenance, and reliability requirements.   

Another important benefit of this alternative would be the
effective control and treatment of the secondary source which
appears to have emanated from  the Starters Junkyard and co-mingled
with the FPR plume to threaten the wellfield.  Because of the
location of the secondary source area under a portion of Interstate
595, remedial alternatives would be limited to hydraulic and in-situ
strategies.  As a minimum, the preferred alternative would be the
most effective in containing and reducing the mass of contaminants
released from the secondary source through pumping and treating of
groundwater in the vicinity of the barrier.  The barrier’s effectiveness
may be improved during the design process depending on the
placement of the barrier and technology used to create the barrier.

EPA, therefore, believes that an aggressive GW4, Source
Remediation, MNA, and Wellfield Protection remedy,  would be the
most protective, ARAR compliant, and cost-effective alternative.  

EPA believes that other alternatives will significantly delay
the unrestricted use of the Peele-Dixie wellfield and the long-term
restoration of the groundwater. 

COMMUNITY PARTICIPATION
EPA invites comment from the community on any or all of

the remedial alternatives contained in the FSA and Proposed Plan. 
EPA also invites public comment on the AR for the upcoming soil
removal action and the potential  groundwater removal action at the
FPR facility.  Although EPA has indicated a preferred alternative,
this preference should not be interpreted as the selection of a remedy. 
Rather, the Proposed Plan is a preliminary determination based on
available information.  EPA encourages public participation in the
remedy selection process and has, therefore, established a public
comment period to begin on June 20, 2000, and continue through
July 21, 2000, for a total of 30 days.

A public meeting is also scheduled for June 27, 2000, from 7
pm. to 9 pm. at the Sunview Park Recreation Center located at 1500
SW 42nd Avenue, Ft. Lauderdale, Florida.  During the meeting, EPA
will summarize the results from recent studies, the FSA, and the
Proposed Plan.  There will also be an opportunity for the public to
have questions answered and provide oral and/or written comments. 

Comments received during the comment period will be
summarized and responses provided in a Responsiveness Summary

in the ROD.  The ROD will present EPA’s final selection of a
remedial response.  Written comments should be forwarded to EPA’s
project manager at the address below.  

Brad Jackson (4WD-SSMB)
U.S. Environmental Protection Agency
61 Forsyth St, SW 
Atlanta, GA 30303
(404) 562-8925
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Documents used by EPA in the development of this
Proposed Plan, including the RI/FS, Proposed Plan, and Groundwater
Modeling report, have been compiled into an AR.  A copy of the
Record is maintained locally at the Broward County, Riverland
Branch Library, located at 2710 West Davie Boulevard, Ft.
Lauderdale, Florida, or at the EPA Region 4 library located at 61
Forsyth St, SW, Atlanta, Georgia.
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GLOSSARY
Administrative Record: An official compilation of documents,
data, reports, and other information that is considered important to
the status of decisions made relative to a Superfund site.  The record
is placed in the information repository to allow public access to the
material.

Air Stripping: A common treatment technology used to remove
volatile organic compound from water.  Contaminated water is
passed thought a container with along with pressurized air causing
the transfer of the volatile chemicals from the water to air.

Biscayne aquifer: Is a highly productive water bearing unit that
underlies several south Florida Counties and is their primary drinking
water source .  The aquifer generally extends from the water table to
approximately 200-feet below land surface.  Because of the shallow
depth of the aquifer, and lack of overlying clay or rock layers, it is
vulnerable to contamination from the surface, and has therefore, been 
designated as a Class I aquifer. This aquifer has the federal
designation of a “Sole Source Aquifer”.  
 
Comprehensive, Environmental, Response, Compensation
and Liability Act (CERCLA): A Federal law passed in 1980 and
modified in 1986 by the Superfund Amendments and
Reauthorization Act (SARA).  The Acts created a Trust Fund,
known as Superfund, to investigate and clean up abandoned or
uncontrolled hazardous waste sites.

Dense Non-Aqueous Phase Liquid (DNAPL): Is a term used to
describe a class of chemicals that are heavier than water, and present
at a concentrations so high that they exceed the capacity of water to
adsorb the compounds, thus remaining in a separate phase from the
water.  As a result, a DNAPL tends to migrate downward through
the soil and groundwater.  
 
Groundwater:  Water found beneath the earth's surface that fills the
pores between materials such as sand, soil, or gravel.

Information Repository: A library or other location where
documents and data related to a Superfund project are placed to allow
the public access to the material.

Light Non-Aqueous Phase Liquid (LNAPL): Is a term used to
describe a class of compounds similar to a DNAPL, except  that they
are lighter.  As a result, they have a tendency to migrate downward
through the soil, but accumulate and float on the water table.
 
National Priorities List (NPL): EPA's list of the most serious
uncontrolled or abandoned hazardous waste sites identified for
possible long-term remedial action under Superfund.  A site must be

on the NPL to receive money from the Trust Fund for remedial
action.  The list is based primarily on the score a site receives from
the Hazardous Ranking System.  EPA is required to update the NPL
at least once a year.

National Oil and Hazardous Substances Contingency Plan
(NCP): The Federal regulation that guides determination of the sites
to be corrected under the Superfund program and the program to
prevent or control spills in surface water or other portions of the
environment.

Proposed Plan:  Superfund public participation fact sheet which
summarizes the preferred cleanup strategy and the rationale and a
summary of the RI/FS.

Record of Decision (ROD): A public document describing EPA's
final selection of a cleanup alternative at a Superfund hazardous
waste site.  The ROD is based on information and technical analyses
generated during the remedial 
investigation/feasibility study and incorporates public comments and
community concerns.

Remedial Investigation/Feasibility Study (RI/FS): A two part
study of hazardous waste site that supports the selection of a
remedial action for the site.  The first part, or the RI, identifies that
type and extent of contamination.  The second
part, or the FS, identifies and evaluates alternatives for addressing
site contamination, based on the results of the RI.

Superfund:  See CERCLA

Superfund Amendments and Reauthorization Act (SARA): A
Federal law passed in 1986 which modified the 1980 CERCLA
Superfund law by strengthening EPA's authority, State involvement,
and opportunities for public participation.  Additional Superfund
revenues were also granted.

Total Present Worth Cost: Represents total costs of construction
and long-term operation and maintenance 
multipled by a discount factor that takes into account interest earned,
if the total amount of capital and O&M cost were invested and
dispersed overtime, as needed.

Volatile Organic Compounds: A class of organic (i.e., carbon
based) compounds that exhibit a unique characterization of rapidly
evaporating (i.e., volatilizing) when exposed to the air. 
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